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IN THE CLAIMS 
Please amend the claims as follows: 

Claim 1 (Currently Amended). A transmission Transmission method^ for transmitting 
a plurality of symbols comprising: 

transmitting a plurality of symbols from a base station of a MC-CDMA 
telecommunication system to a plurality (K) of users, said base station including a plurality 
(M) of antenna elements; 

spreading each symbol (d k ) to be transmitted to a us e r the plurality of users being 
spr e ad with a coding sequence (c k (l) ) over a plurality (L) of carriers (1) to produce a plurality 
of corresponding frequency components ; and , said base station being provided with a 
plurality (M) of antenna el e m e nts, 

weighting, at the base station, charact e ris e d in that each frequency component 
produced by a symbol of a user (k) is w e ighted by a plurality (M) of weighting complex 
coefficients (w k *(l,m),m=l, . . . ,M) to obtain a plurality (LM) of weighted frequency 
components ( z™ (1)), each weighting coefficient being relative to a user (k), a carrier (1) and 

an antenna element (m),, and said plurality of weighting coefficients being determined from 
estimates of the channel coefficients (h k (l,m)) of the downlink transmission channels between 
each antenna element and each user for each carrier frequency. 

Claim 2 (Currently Amended): Transmission The transmission method according to 
claim 1 , charact e rised in that, further comprising: 

adding up per carrier, for each antenna element {m)^ the weighted frequency 
components relative to said antenna element and to the differ e nt plurality of users; ar e add e d 
up p e r carrier to output 
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( k 

outputting a plurality (L) of compound frequency components ^z^C i)A = 1,»,L 
and[[J] 

inverse Fourier transforming said plurality of compound frequency components being 
furth e r subj e ct e d to an inv e rs e Fouri e r transform to generate a signal (STft)) to be transmitted 
by said antenna element. 

Claim 3 (Currently Amended): Transmission The transmission method according to 
claim claims 1 or 2, charact e rised in that wherein said estimates of the channel coefficients 
are obtained as estimates of the channel coefficients of the uplink transmission channels 
between each user and each antenna element for each carrier frequency. 

Claim 4 (Currently Amended): Transmission The transmission method according to 
claim 3, charact e ris e d in that further comprising: 

obtaining the weighting coefficients relative to a given user are obtained as a function 
of the coding sequences of all said users, said estimates of channel coefficients, the transmit 
powers (Ptk) used for respectively transmitting said symbols to the different users, a variance 
of noise (o 2 ) affecting the received frequency components at the user side and e qualising 
equalizing coefficients applied ther e to to the weighting coefficients . 

Claim 5 (Currently Amended): Transmission method according to claim 4 
charact e rised in that A transmission method, comprising: 

transmitting a plurality of symbols from a base station of a MC-CDMA 
telecommunication system to a plurality (K) of users, said base station including a plurality 
(M) of antenna elements; 
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spreading each symbol (dy) to be transmitted to the plurality of users with a coding 
sequence (cvd) ) over a plurality (L) of carriers (1) to produce a plurality of corresponding 
frequency components; and 

weighting each frequency component produced by a symbol of a user (k) by a 
plurality flVO of weighting complex coefficients (Wk*(l,m),m=l, . . . ,M) to obtain a plurality 
(LM) of weighted frequency components ( (1)), each weighting coefficient being relative 

to a user (k), a carrier (1) and an antenna element (m), said plurality of weighting coefficients 
being determined from estimates of channel coefficients (h^LmY) of downlink transmission 
channels between each antenna element and each user for each carrier frequency, 

wherein said estimates of the channel coefficients are obtained as estimates of the 
channel coefficients of uplink transmission channels between each user and each antenna 
element for each carrier frequency; 

obtaining the weighting coefficients relative to a given user as a function of coding 
sequences of all said users, said estimates of channel coefficients, transmit powers (Ptk) used 
for respectively transmitting said symbols to the different users, a variance of noise (o 2 ) 
affecting received frequency components at a user side and equalizing coefficients applied to 
the weighting coefficients, wherein 

the weighting coefficients relative to a given user g are determined from the elements 
of a vector w g x where [[.*]] * denotes the ^conjugate operation and where w g is determined 
according to an expression o f th e typ e: 



where, M and L being are respectively the ajiumber of the antenna elements and the a 
number of the carriers; 
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c g is a vector of size MrL M*L defined as the ^concatenation of M times the avector 
c g = (c g (1),.., c g (L)) T representing the a_coding sequence of said given user g; 

q g is a vector of size MrL M*L defined as the concatenation of M times the a^vector 
q g = (q g (1),.., q g (L)) T representing the e qualising equalizing coefficients for said given user 

g; 

h g is a vector of size MrL M % L, the first L elements of which represent th e s aid 

estimates of the a_channel between antenna element 1 and user g, the second L elements of 
which corr e sponding correspond to the estimates of a channel between antenna element 2 and 
user g and so on; 

(i g is a scalar coefficient given by the a_constraint upon the ^transmit power for user 

g; 

1 ml is the an identity matrix of size M.L x M.L M*L x M*L : 

0 2 is the a_value of said noise variance; 

O g is a hermitian matrix characterising the multiple access interference generated by 

the user g on the other users; and 

wher e © denotes the element by element multiplication of two vectors. 

Claim 6 (Currently Amended): Transmission The transmission method according to 
claim 5 , wherein characteris e d in that said hermitian matrix is obtained from an expression of 
the type : 

k* g 
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where K is number of users, Ptk is the atransmit power for user k and 

v kg = c k * oq k oh k oc g 

where c k is a vector of size MtL M*L defined as the a_concatenation of M times the a 
vector c k = (c k (l),..,c k (L)) T representing the a_coding sequence of user k; 

q k is a vector of size MtL M*L defined as the ^concatenation of M times the a_vector 

q k = (q k (l),..,q k (L)) T representing the equalising equalizing coefficients for user k: and ff.11 

h k is a vector of size Mzh M*L, the first L elements of which represent the said 
estimates of the a_channel between antenna element 1 and user k, the second L elements of 
which corr e sponding correspond to the estimates of a channel between antenna element 2 and 
user k and so on. 

Claim 7 (Currently Amended): Transmission m e thod according to claim 4 
characterised in that A transmission method, comprising: 

transmitting a plurality of symbols from a base station of a MC-CDMA 
telecommunication system to a plurality (K) of users, said base station including a plurality 
(M) of antenna elements; 

spreading each symbol (dy) to be transmitted to the plurality of users with a coding 
sequence (c \ c(Y) ) over a plurality (L) of carriers (1) to produce a plurality of corresponding 
frequency components; and 

weighting each frequency component produced by a symbol of a user (k) by a 
plurality (M) of weighting complex coefficients fww*(lm),m^K . . . ,M) to obtain a plurality 
(LM) of weighted frequency components ( z" (D), each weighting coefficient being relative 

to a user 0c), a carrier (D and an antenna element (m\ said plurality of weighting coefficients 
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being determined from estimates of channel coefficients (hvfLrrTO of downlink transmission 
channels between each antenna element and each user for each carrier frequency, 

wherein said estimates of the channel coefficients are obtained as estimates of the 
channel coefficients of uplink transmission channels between each user and each antenna 
element for each carrier frequency; 

obtaining the weighting coefficients relative to a given user as a function of coding 
sequences of all said users, said estimates of channel coefficients, transmit powers (Ptk) used 
for respectively transmitting said symbols to the different users, a variance of noise (o 2 ) 
affecting received frequency components at a user side and equalizing coefficients applied to 
the weighting coefficients, wherein 

the weighting coefficients relative to a given user g are determined from the elements 
of a vector w* where [[.*]] ^.denotes the ^conjugate operation and where w g is determined 
according to an expression o f the type : 



where, M and L being are respectively the a_number of the antenna elements and the a 
number of the carriers; 

c g is a vector of size M.L M*L defined as the ^concatenation of M times fee avector 



h g is a vector of size MtL M*L, the first L elements of which represent the said 

estimates of the a_channel between antenna element 1 and user g, fee second L elements of 
which corr e sponding correspond to fee estimates of a channel between antenna element 2 and 
user g and so on; 

|ig is a scalar coefficient given by the a_constraint upon fee atransmit power for user 

g; 




c g (c g (l),..,c g (L)) T representing fee a^coding sequence of said given user g; 
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Iml is the an identity matrix of size M.L x M.L M 9 L x M*L \ 

o is the a_value of said noise variance; 

<I> g is a hermitian matrix charact e rising the characterizing a multiple access 

interference generated by user g on the other users; and 

wh e re .q. ^denotes the element by element multiplication of two vectors. 

Claim 8 (Original): Transmi s si o n m et hod according to claim 4 characteris e d in that 
A transmission method, comprising: 

transmitting a plurality of symbols from a base station of a MC-CDMA 
telecommunication system to a plurality (K) of users, said base station including a plurality 
(M) of antenna elements; 

spreading each symbol fdw) to be transmitted to the plurality of users with a coding 
sequence (ck(D ) over a plurality (U) of carriers (1) to produce a plurality of corresponding 
frequency components; and 

weighting each frequency component produced by a symbol of a user (k) by a 

plurality (M) of weighting complex coefficients (Wk*(Lm\rn=l M) to obtain a plurality 

(LM) of weighted frequency components ( z" 1 each weighting coefficient being relative 

to a user (k\ a carrier (1) and an antenna element (m), said plurality of weighting coefficients 
being determined from estimates of channel coefficients (hw(Lm)) of downlink transmission 
channels between each antenna element and each user for each carrier frequency, 

wherein said estimates of the channel coefficients are obtained as estimates of the 
channel coefficients of uplink transmission channels between each user and each antenna 
element for each carrier frequency; 

obtaining the weighting coefficients relative to a given user as a function of coding 
sequences of all said users, said estimates of channel coefficients, transmit powers (Ptk) used 
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for respectively transmitting said symbols to the different users, a variance of noise (oh 
affecting received frequency components at a user side and equalizing coefficients applied to 
the weighting coefficients, wherein 

the weighting coefficients relative to a given user g are determined from the elements 
of a vector w* where [[.*]] ^denotes the ^conjugate operation and where w g is determined 
according to an expression o f th e typo : 

where, M and L being are respectively the anumber of the_antenna elements and the a 
number of the carriers; 

h g is a vector of size MtL M*L. the first L elements of which represent th e said 

estimates of the a_channel between antenna element 1 and user g, the second L elements of 
which corresponding to the estimates of a channel between antenna element 2 and user g and 
so on; 

Hg is a scalar coefficient given by the ^constraint upon the atransmit power for user 

g; 

\ml is the an identity matrix of size M.L x M.L M*L x M*L \ 
o 2 is the avalue of said noise variance; and 

is a hermitian matrix characterising the characterizing multiple access 

interference generated by user g on the other users. 

Claim 9 (Currently Amended): Transmission The transmission method according to 
claim claims 7 or 8, charact e ris e d in that wherein said hermitian matrix is obtained from an 
expression o f th e typ e: 
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^ g "SPt k .v kg v k H g 
where K is number of users, Ptk is the a_transmit power for user k and 

V kg =C k * oh k cc g 

where c k is a vector of size MtL M*L defined as the a_concatenation of M times the a 
vector c k = (c k (l),..,c k (L)) T representing the a_coding sequence of user k, 

c g is a vector of size MtL M m L defined as the ^concatenation of M times the a_vector 

c g = (c g (l) v . ? c g (L)) T representing the a^coding sequence of said given user g; 

h k is a vector of size MtL M m L. the first L elements of which represent th e said 
estimates of the a_channel between antenna element 1 and user k, the second L elements of 
which corresponding correspond to the estimates of a channel between antenna element 2 and 
user k and so on; and 

wh e re ,q. ^denotes the element by element multiplication of two vectors. 
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